A central problem in the theory of topological semigroups is to characterize those semigroups whose underlying space is fixed. In general this problem is much too difficult; however, in some special cases considerable progress has been made. For example semigroups on the unit interval with identities are completely classified in [3] , [4] , and [7] . Some special cases on the two-cell have also been investigated [1] , [2] , [5] , [6] and [7] .
In this paper we are concerned with commutative semigroups having property (a). A semigroup S has property (a) if (1) S is topologically a two-cell, (2) S has no zero divisors, and (3) the boundary of S is the union of two unit intervals with the usual multiplication. A description of commutative semigroups satisfying property (a) will be given.
We begin by giving a method of constructing commutative semigroups having property (a). We will show later that this method yields all commutative semigroups having property (a).
Let (7, •) denote the closed unit interval with the usual multiplication. Let M be a closed ideal of (7, •) x (7, •) such that M contains (7 x {0}) U ({0} x 7) and M Π (/ x {1}) = {(0,1)} or M Π ({1} x I) = {(1, 0)}. For α, b contained in the open interval (0,1) define the relation R(a, b; M) on (7, .) x (7, .) by (a?, y) e R (a, b; M) Now we will take a commutative semigroup S satisfying property (a) and find a, be (0,1) and an ideal Msuch that (/, .)
We begin this section by letting the boundary of S equal U U V where U and V are unit intervals with the usual multiplication. Without much difficulty it can be shown that S -U V and U Π V = {z, i) where z is the zero for S and ί is the identity for S. Letting /: (I, •) -> U and g(I, •) -> V be iseomorphisms and defining h:
, we see that /ι is a continuous homomorphism from (I, •) x (I, •) onto S. LEMMA 
1/ /i^, ^/j = h(x 2 , y 2 ) Φ z, then one and only one of the following holds:
(1) x, = x 2 and y ι = y,
Proof. Let h(x 3 , 1) = u ά and h(l, yyj = v y , i = 1, 2. If (1) Proof. Set x ί -sup {x: h(x, y) = s}. Construct a sequence (q n , r n ) e h-^s) with q n^1 ^ q n such that lim q n = x x . Noting that r n^ ^ r n , set y x = lim r Λ . Since s = ft(g Λ , ? n ) and (q n , r v ) -* (^, T/J we have fe^, ^/J = lim h(q nf r n ) = s. This implies ίi\ is the maximum # and ^L is the minimum y such that h(x, y) = s. A similar argument yields an (# 2 , 1/0) e 
-\ ytyl"*): 0 <S t <£ 1} S h" 1^) .
Since Λ -1 (s) cannot property include this set, they are equal.
Let J= {s:seS and /^'(s) is not a point}. Note that J is an ideal of S, and hence /^(J) and h~\J)* are ideals of (I, •) x (I, •). Proof. Let (a^, 7/^, (x 2 , y 2 ) be the ordered pairs obtained in Lemma 3. We know x 1 > x 2 > 0 and τ/ 2 > ^ > 0. Both a?! and y 2 cannot be equal to 1 for if both were we would have h(l, y^ = h(x 2 ,1) contradicting the fact that U Π V -{z,i}. We shall assume y 2 Φl, hence there exist β such that 0 < β < 1 and y ι r β = y 2 , also 0 < ^ ^ 1 and hence there exist 7 such that 0 ^ The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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